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¢pike’s Peak or bust”’ —Hauling steel pipe for o water line up the
famous peak more than 30 years ago.




HISTORY OF STEEL PIPE

SEARCH FOR DURABILITY

Thousands of years ago men first learned the secret
of conducting water through crude pipes. Long before
the birth of Christ, the Chinese transported water
through bamboo; a Babylonian king who reigned
4500 years ago had a bathroom with tile drain pipes;
a municipal reservoir served Carthage about 800 B.c.
and there is much evidence of the fine water supply
systems of the Romans.

But as cities grew larger, and homes were built
closer to each other, the problem of adequate water
supply became acute and intensified efforts to con-
struct more durable piping systems. This was espe-
cially so in the early days of this country when every
means of enticing settlers was used to build up the
new cities. Iron, used in Europe for pipe as early as
1685, was scarce in the United States and much more
valuable as material for muskets. So our first pipe
lines—in such cities as New York, Boston and Phila-
delphia—were constructed of bored. logs as early
as 1752.

American ingenuity was even then working hard
to solve the problem of a pipe with real durability,
and by 1825 a method of manufacturing pipe from
long strips of hot metal was devised. This might be

said to be the first basis for making strong pipe
economically. Pipe mills, making wrought iron pipe,
sprang up in several cities, and with the development
of the Bessemer process in 1855 and the open hearth
process in 1861, steel, the strongest and most ver-
satile refinement of iron, became available for water
pipe. The long years of steady development to com-
bine the vitally necessary durability with strength
had finally ended, and steel pipe was ready to play
the truly dramatic role it has filled in the develop-
ment of the country.

LONG SERVICE RECORDS

Available records disclose installations of steel pipe
still in use which were laid as early as 1863—92 years
ago—in a five mile line for supplying water to San
Francisco. Beginning in 1870 with other riveted lines,
and in 1887 with the installation of the first welded
steel pipe, records show scores of examples of steel
pipe, still in use and giving excellent service, which
was laid more than 50 years ago. These records of
long service are especially significant of the basic dura-
bility of steel when it is remembered that a majority
of the pipe was laid before the advent of modern
protective lining coatings, and wrappings. Of par-
ticular interest is the considerable improvement in




the quality of steel which has taken place in the past
twenty-five years. Modern steel water pipe mains,
properly lined, coated, wrapped and coupled, can be
conservatively estimated, therefore, to have a useful
life of at least 100 years.

USE TODAY

More than 200 of the major cities of the United States
now have a total of more than 100 million feet* of
steel water pipe in use. This figure could be greatly
increased by the inclusion of pipe in use by hundreds
of smaller municipalities, as well as the various dis-
trict, state and national public projects which call
for the use of water carrying pipe. Foreign cities and
governments, too, have been users of steel pipe for
many years.

LONG TIME USERS

The following list of installations illustrates the lon-
gevity of serviceable use as a major characteristic of
steel water pipe:

*Bureau of Commerce
American City Magazine




PARTIAL LIST OF EXISTING

STEEL PIPE INSTALLATIONS
WITH 50 OR MORE YEARS OF SERVICE

LOCATION INSTALLED SIZE YEARS OF SERVICE
New York, N.Y. 1860 120" 95
San Francisco, Calif. 1863 307 92
Magalia, Calif. 1870 30¢ 85
Pittsburgh, Pa. 1874 50" - 81
Carson City, Nevada 1874 12" 81
Los Angeles, Calif. 1880 44" 75
Lawrence, Mass. 1881 77 74
Pasadena, Calif. 1888-89 29/ 67
Detroit, Mich. 1890 62" 65
Newark, N. J. 1891 36" & 48" 64
Rochester, N. Y. 1893 36" 62
Syracuse, N. Y. 1893 54" 62
Portland, Oregon 1894 42" & 38" 61
Vancouver, B.C. 1895 22" & 16° 60
New Westminster, B.C. 1896 14" 59
New York, N. Y. 1896 72" 59
New Bedford, Mass. 1896 48" 59
Minneapolis, Minn. 1897 50" 58
Jersey City, N. J. 1897 48" 58
Ogden, Utah ‘ 1897 72" 58
Paterson, N. J. 1897 42" 58
Duluth, Minn. 1898 42" 57
Albany, N. Y. 1898 48" 57
Seattle, Wash. 1899 427« 56

Kansas City, Mo. 1903 : 36" 52
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HOW STEEL PIPE IS MANUFACTURED

As we have seen, steel pipe, when properly designed
and installed, has an extremely long useful life. Since
it has in addition so many advantages over other
carriers of water, there must be definite reasons for
its superior characteristics. A review of some of the
basic facts about the manufacture of steel into pipe
points out some of these reasons:

SPECIFIC MANUFACTURING PROCESSES

There are several methods of manufacture of large
dimension steel pipe for use in water conveyance.
Each permits fabrication in specific diameters. Avail-
able lengths vary from 30 to 50 feet. Wall thicknesses
can be furnished to meet any operating conditions.
But all of them have one attribute in common . . .
the great strength of the finished pipe.

1. Fusion Welded (electric-arc welded)

Longitudinal Weld: This type of pipe is manufac-
tured by preparing or trimming the edges of steel
plates to size, forming the plates into cylindrical
shapes, and welding them together by the automatic
submerged-arc process. Thus, a welded joint strength
equal to that of the plate itself is obtained. This pipe
can be shop fabricated in sizes limited only by the
carrying capacity of a common carrier. Sizes up to
12 feet in diameter come within this category. Larger
sizes can be erected in the field, after shipment in
knocked down form from the fabricating shop.

Spiral Weld: Long strips of flat rolled steel are
trimmed and straightened. Then an automatic
machine prepares the edges for welding and spirally
winds the steel into a continuous tube of the required
diameter. An automatic submerged-melt type electric
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hydrostatically tested in the shop. Water is turned into
the pipe and gradually brought up to the testing
pressure of two times the working pressure, or accord-
ing to specifications. Although careful fabrication in-
sures exact conformity to desired specifications, in
addition, steel pipe is carefully inspected to insure
uniformity of roundness, correct alignment and con-
formation of pipe ends to specification tolerances.

Fabricators, too, take the greatest precautions to
make certain that steel pipe is absolutely smooth and
free of any obstructions that might hinder water flow.
For most pipe over six inches in diameter, specially-
designed machines clean both interior and exterior,
preparatory to application of the final protective
coatings which provide a smooth flow surface and
add many years to the life of a stee] pipe installation.

*The stress, measured in pounds per square inch, required to
cause steel to deform permanently.

Completing the important hydrostatic test. Each section is placed
in this hydrostatic testing machine, where it is subjected to in-
ternal water pressure much higher than the actual working
pressure of the finished pipe line.
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ADVANTAGES

CHOOSING THE MATERIAL

When we say that steel water pipe has “advantages,”
we mean, of course, that it has attributes which make
it a better carrier of water than other types of pipe.
Modern conditions, with their mounting demands on
materials as a result of stresses, strains and emergency
conditions to which they are subjected, make it
essential for officials, engineers and contractors
charged with the responsibility of designing, building,
and maintaining water lines to select the best mate-
rial. And the material selected should qualify as
“best’ in every way.

Comparison with other commonly used materials
reveals that steel water pipe does qualify as the best
in every essential respect for use in your water system.

ESSENTIAL REQUIREMENTS

The essential requirements which material for a water
pipe line must meet are relatively simple. They can
be listed as:

OF STEEL PIPE

1. Outstanding strength

2. Extreme durability and long life

3. Economy of installation and maintenance

4. High carrying capacity

5. Ductility and adaptability

6. Great reliability and resiliency

7. “Bottle-tight” joints

Steel water pipe answers each of these basic re-

quirements better than any other material now used
for water lines. Here is why:

1. An advantage of steel pipe over other materials is
its great tensile strength. It stands alone in offering
the greatest strength in proportion to wall thickness
of any commercial piping material available for use
in water lines.

There is no substitute for strength.
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2. When it comes to durability and long life, steel
pipe makes a superior showing among all types of
water-carrying materials. Available records show
scores of instances where steel pipe has been in
service for over 50 years . . . and is still doing a
cornmendable job. Many others have been in use for
much longer periods. With the great advances that
have been made during the last few decades in the
fabrication of steel and perfection of coatings, the
useful life of steel pipe can now be conservatively
estimated at 100 years or longer.

3. Steel pipe usually costs no more—and - frequently
costs less—to buy and install, and an all important
advantage is the economy of maintenance which
characterizes a steel water pipe line.

4. Every water line system needs the maximum pos-
sible carrying capacity. Population increases can
make a line obsolete quickly unless it can be de-
pended upon not only to have the greatest possible
capacity when installed, but to maintain that capacity
in use. Properly lined and coated steel water pipe is
impervious to corrosion and incrustation. It can be
relied on to maintain its carrying capacity. An addi-
tional advantage is the wide margin of safety engi-
neered into steel pipe. As a result, it is possible, in the
event of greater future demands, to increase the
carrying capacity by boosting the pressure, and yet
to stay well within safety limits.

5. Of almost equal importance, the extreme ductility
of steel water pipe is a unique advantage as com-
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pared with other materials. It is this unusual char-
acteristic—available orly in steel water pipe—which
makes possible its wide use in terrain situations where
other materials either cannot be used, or can be in-
stalled only with difficulty or at additional expense.

6. Reliability is perhaps not so much an advantage
as it is a definite necessity in any water line. Once
installed, engineers can depend upon steel pipe to
do the job for which it was designed. This reliability
extends not only to constant carrying capacity, but
to its ahility to withstand any number of unexpected
or emergency conditions. It means resistance to water
hammer and to washouts. It includes the resilzence to
“give”” under soil movement and immunity to surface
vibrations.

7. A requirement of utmost importance which steel
pipe fills completely is the necessity for “bottle-tight™
joints. No water line can operate successfully and
economically without leak-proof joints. Wastage of
water can be, as every engineer knows, the most
expensive fault of any water system. Here steel pipe
excels. Joints in steel pipe, whether welded or me-
chanical, are completely water tight—and will stay
that way for the life of the line.

Finally, steel water pipe lines bring you a bonus
advantage in the form of improved public relations

. . an advantage not to be taken lightly. The people
of your community will appreciate the better service
at lower cost which they receive.

STEEL .. .THE IDEAL MATERIAL

No other material offers all of the requisites for a
good conduit—strength, long life, economy, per-
manent high carrying capacity. ductility, reliability,
and “bottle-tight” joints.

Perhaps the major consideration in the selection of
pipe material for conveyance of water should be
strength without the handicap of rigidity. In this
respect, steel surpasses all other materials because it
has maximum strength with maximum ductility. The
tensile strength™ of steel normally used for water pipe
is 50,000 pounds per square inch and may go higher
if necessary. Because of this great strength and duc-
tility, steel pipe resists suddenly applied emergency
pressure, surge, water hammer, earthquakes, traffic
vibrations, settlement, cave-ins, washouts, floods, tem-
perature changes, blastings, bombings, and other

*Tensile strength is the strength, measured in pounds per
square inch, required to pull apart a one-inch steel bar
lengthwise.

similar conditions which so easily destroy other types
of pipe. This means that, unlike rigid materials, steel
not only has great strength but also has the ability
and toughness to withstand great shock without
shattering.

Added to these major advantages of steel pipe are
its many other complementary points of superiority.
These include a wide selection of sizes, wall thick-
nesses and lengths which give you a pipe “custom
tailored” for a particular job. Precision fabrication

in conformity with AW.W.A. specifications, and
careful testing, provide greater assurance of a satis-
factory line. And its longer lengths, combined with
considerably less weight than other materials, keep
transportation and installation costs at a minimum.

RESULTS TELL THE STORY

Whatever your basic interest, steel pipe will give you
superior results:

1. For the owner, its nonporous structure and its leak-
proof joints mean that profits won't seep away due
to leakage. Rates won't need increasing to help pay
for water wastage. Because of steel’s ability to stand
shock and vibration, costly damage claims resulting
from sudden pipe failures will be eliminated. These
factors will improve public relations and customer
goodwill—with no increase in cost of installation.
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2. For the design engineer, the many different diameters
and thicknesses available minimize design problems.
The fact that steel pipe will withstand such a wide
range of pressures again reduces design problems.
The factor of safety for steel pipe is usually three or
more against bursting, whereas with pipe of rigid
material it runs far less, sometimes as little as 115.
This means that a steel line designed for a specific
rate of flow can—should it become necessary——de-
liver much more water by simply increasing the
pressure, yet still maintaining a reasonable safety
factor. And because each length of steel pipe is
thoroughly tested for strength, the engineer can be
sure he will get what he pays for.

3. For the construction engineer, the longer lengths avail-
able in steel water pipe are especially important be-
cause they mean fewer field joints. For example, 40
foot lengths of 48” steel pipe, fabricated to withstand
over 200 psi, require only about 132 joints per mile
as compared to 300 or more joints required by pipe
made in 16 foot lengths. In addition, the 40 foot
length of steel pipe weighs approximately 7,000 pounds,
whereas a 16 foot length of the same pipe in concrete

weighs about 15,000 pounds—and will withstand
only 180 psi. This means steel not only requires fewer
frield joints, but permits using lighter field equipment
to lay the line—and a good chance of saving thousands
of dollars in installation costs!

4. For the operating engineer, steel pipe’s leak-proof and
shatter-proof characteristics mean fewer operating

‘troubles. It is impossible to have sudden and com-

plete failure of a properly designed steel pipe line
thus eliminating costly emergency calls to repair
“breaks,” flooded sub-surface structures, and cave-ins.

5. For the “‘average citizen,” a steel pipe water line
means no streets washed out—no interruption of
service—lower water rates, and a saving in his tax
bill. And his investment is doubly protected because
it is possible to so design the line as to provide for
future increased requirements as well as present.

Thus we have in steel pipe as a result of both its
basic characteristics, the expertness of manufacturing
processes and the exhaustive tests to which it is sub-
mitted, the ideal material for the conveyance of
water in any size pipe.




DUCTILITY AND ADAPTABILITY

One of the primary requirements to be considered in selecting the type of pipe for

water systems is its ductility, and its adaptability of use.

Here steel offers one of its major advantages over other materials. Both in ductility
and in adaptabhility of use, steel pipe completely outclasses other types.

DUCTILITY

The basic characteristics of steel pipe manufactured
from ductile, mild stecl; eliminate the probability of
the structural brittleness which is a characteristic of
many other materials. This fact is borne out by en-
gineering statistics, which show that steel pipe has an
elongation factor of at least 189, —more than sufh-
cient to take all ordinary stresses and strains without
breaking. As a material, steel can he rolled, formed,
welded, forged, or cast. Types and shapes of pipe
fittings that can readily be made are infinite in
number, which means that all common and special
requirements can be met easier with steel pipe.

It is this ductility which permits it to “live in the
ground” secure against the normal settling and shift-
ing of problem soils.

It is also this property of ductility which gives steel
pipe the ability to withstand such abnormal shocks
as surge, water hammer, earthquakes, cave-ins, wash-
outs, floods and extreme temperature changes with-
out cracking, shattering or leaking. Man-made abuses
such as traffic vibration, blasting, and extreme pres-
sure, are as easily conquered. '

Examples of the great ductility of steel pipe are
numerous. At Bakersfield, Calif.,, as a result of the
earthquake of 1952, over 80,000 feet of another type
of pipe ruptured and was replaced by steel, while at
the same time steel pipe laid 3 feet underground was
forced up through the earth by the quake, with more
than 100 feet of pipe arching some two to three feet
above the ground surface. This pipe remained service-







able without developing a leak, and was eventually
returned to its original position.

The resistance of steel pipe to washout is 1illus-
trated by an instance in which a group of piers were
washed away from under 10" diameter x 4" thick
steel pipe full of water, leaving an unsupported
length of 115 feet. The deflection at the center of
this unsupported span amounted to only 3%2”, and
the pipe did not break.

An exceptional feature of steel pipe which further
illustrates its ductility is its capacity of being restored
to service even after damage due to stronger abuse.

There have been extreme examples in which large.

diameter steel pipe lines, installed above ground,
after having collapsed under unpredictable vacuum
conditions, sabotage or floods, were restored to their
original condition by merely filling the pipe with
water and rounding it out under pressure.

ADAPTABILITY

The physical flexibility or ductility of steel water pipe
results in an equal flexibility in its wide variety of
uses, especially in difficult terrain situations. It can
be installed under water, in mud, clay, quicksand or
peat bog, or tunneled under highways or existing
pipe lines. It is the only type of pipe that can be laid
above ground with confidence because it is so resistant
to external damage. :

Steel pipe can be installed on steep, rugged slopes,
such as canyon walls, or down the sides of mountains.
It is the onlv pipe capable of being supported over
swamps on widely spaced piers by integral ring gird-
ers. Another example of its adaptability is the ability
to be carried across wide canyons on flexible sus-
pension bridges. In fact, steel pipe is the invariable
choice of engineers when the going is the toughest.

The great variety of thicknesses, high phvsical
properties, and sectional lengths in which steel pipe
is available, enable the engineer to design his pipe
line more accurately to meet whatever conditions he
may encounter
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Steel pipe can be “shop fabricated” to meet the
specific requirements of the field. If special fabrica-
tion in length, fittings or accessories is needed, it can
be applied quickly and economically, yet ‘“tailor-
made” for the particular job.

Ease of transportation to and over difficult terrain,
as compared with other heavier materials, adds to
the factor of adaptability and represents a definite
saving both in time and expense. For example, a sec-
‘tion of lined, coated and wrapped 60" x %" thick
_steel water pipe 40’ long weighs less than 12,000 Ibs.,
whereas a comparable section of concrete pipe only
16 feet long weighs approximately 11 tons. Once in
the field, steel pipe is"easily handled and jointed—
again resulting in a saving of installation cost. Due
to its flexibility and strength, steel pipe can be assem-
bled and joined in long lengths, above the trench,
and then lowered into position. This is not possible
with any other pipe material in use today.

Ductility and adaptability to job requirements—
are major contributing reasons for the rapidly in-
creasing use of steel water pipe by water works
engineers and contractors across the country today.

T .‘3:“- =
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INSTALLATION ADVANTAGES OF STEEL PIPE

Steel water pipe has many positive advantages in
transportation and field installation work.

The basis for these advantages is the fact that steel
pipe possesses the greatest strength per unit weight
of material of all types of water pipe. Therefore, for
a given pressure, steel pipe will have the lowest
weight per foot as compared to any other type of pipe.

This relative lightness reduces the cost of trans-
portation from the shop to the job site, and permits
lighter equipment being used. Handling of steel pipe
in loading and unloading is expedited, particularly
in rough or wet country. Because of this ease of han-
dling, the cost of laying the pipe is reduced. The
necessity of fewer field joints, as a result of the long
lengths of pipe sections, and the availakility of various
types of flexible and water-tight field connections is
of equal importance. All of this adds up to fast laying
operations and overall economy.

Another advantage of using steel pipe is the saving
which may be made in excavation and backfill oper-
ations over other types of pipe. This is possible be-
cause the clearance required for laying work in the
trench is usually less than for other pipe. Therefore,
a narrower and shallower trench can be used, which
reduces to a minimum the amount of excavation,
backfill, and bell holes required for the water line.
Further savings are realized throughout the life of the
pipe in the form of lower interest charges, no leakage
losses, and a minimum of maintenance costs, when
properly designed, constructed and protected.






Hlustrating ease of handling and minimum need for
manpower in laying 40 foot sections of 50" steel
water pipe.

Ditching and laying simultaneously with joints
completed only three sections from ditcher.
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FIELD JOINTS

No water line is stronger than its joints. Steel pipe
has the distinct advantage that 7009, bottle-tight joints
are assured.

Allowance for leakage at joints is eliminated where
steel pipe is specified. This means conservation of
vital water, full advantage from the designed capacity,
protection against washouts and costly joint mainte-
nance.

Joints in steel water lines are fewer, because of
longer pipe lengths; and generally easier and faster
to install. They lend themselves to good work organ-
ization, provide uniform quality and trouble-free per-
formance. They test tight and stayv tight.

MECHANICAL COUPLINGS

Dresser Couplings are the most widely used me-
chanical joints on water lines. Their rubber-pack seal
and built-in flexibility provide unique advantages in
field installation of steel pipe. Deflections at joints are
accommodated by the coupling, allowing many
curves to be accomplished without specials or field
bending of pipe. Expansion-contraction stresses are
absorbed in the coupling, an advantage of particular
importance in above-ground installations and in con-
nections to valves, fittings and machinery. With
Dresser Couplings, no beveling, grooving, belling, or
exact cutting 1s required. Perfect alignment of pipe
ends is not necessary to effect a permanent seal. No

damage to lining takes place during installation,
since there is no heat applied. In addition to regular
couplings, Dresser mechanical joints are available in
reducing sizes for joining steel to cast iron and for
radical reductions in steel pipe sizes.

FIELD WELDED JOINTS

A common field welded joint is the single butt weld
where ends of pipe are joined by laying a weld around
the outside circumference of carefully butted pipe
ends. Where qualified welders are available and adc-
quate inspection techniques can be employed, this
type of field joint offers superior strength since the
pipe, in effect, becomes a continuous structure.

Other types of field welded joints include the
double welded butt joint, where a second bead is laid
on the inside, and slip bell joints which are welded
at the end of the lap and sometimes also on the inside
of the pipe. Relatively expensive butt strap joints are
employed where unusual circurnstances dictate special
fitting up of large pipes above-ground.

DRIVE JOINTS

Drive joints are used generally for light gauge low
pressure steel pipe under 30” diameter. A slight bell at
one end is heated until it expands. The plain end of
the next pipe is driven in to a full seat. When the
expanded bell cools, it contracts, making a tight joint,
which is further sealed bv the protective coating,
sufficient to withstand '150# pressure.
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FLANGED JOINTS

This type of joint consists of flanges welded on the
ends of pipe, bolted together and sealed with a gasket.
It is used for connections at valves, fittings and
machinery and provides a rigid connection. Close
pipe fitting and line-up is necessary with flanged
joints. Main advantage of this type joint is that it
affords relatively easy access into the line for removal
of valves, pumps and other equipment for servicing.

SPECIAL COUPLINGS AND FITTINGS

One of the definite advantages of steel pipe is that it
1s readily adaptable to the construction of fittings and
junction pieces required in a pipe line. This feature
is especially valuable when mechanical couplings are
used. While standard couplings will meet most re-
quirements, certain applications may arise where
joints of special design are needed. Mechanical joints
are particularly adaptable to the solution of special
joining problems and are available in tees, ells, wyes
and line caps.

A great variety of appurtenances such as air valves,
gate valves, blowoffs, man-holes and pass-holes and
expansion joints and anchors, is readily available for
use on steel pipe water lines when needed.

Valves are easily set in steel water lines using mechanical
couplings. Narrow trenches required mean minimum excavation.







PROTECTIVE LININGS
AND COATINGS

Specially prepared and applied protective linings and
coatings are recognized as beneficial to the efficiency,
life and operation of a steel pipe water line. These
linings and coatings are properly formulated to per-
manently resist all of the corrosive factors which may
be encountered.

The product selected for the protection of the pipe
must, therefore, meet all of the five major require-
ments of an effective lining and coating material. It
must have:

1. High resistance to moisture penetration.

2. High electrical resistivity.

3. High resistance to soil acids, alkalis, and salts.
4. High physical stability.

5. High resistance to dissolution in water.

In addition to these very basic requirements, the
material selected should have other important char-
acteristics. These include high mechanical strength,
durability, smoothness (for lining), permanent flexi-
bility, ease of application, high bond strength, no
effect on water quality, and, of course, reasonable
cost. It should, to the greatest degree possible, offer
resistance to soil stress, stray currents, bacteria, vege-
tation, abrasion, {reezing and erosion.

Among the linings, coatings and wrappings used at
the present time are: coal-tar enamel, asphalt, cement
mortar and ashestos felt. Each has advantages which
must be considered in the light of conditions to be
met in the pipe installation being undertaken. The
most commonly used lining and coating is coal-tar
enamel, for which the AW.W.A. has developed
standard specifications, C203 and C204.

During the last fifty years, coal-tar enamel coat-
ings and wrappings have been used successfully to

protect the exterior of thousands of miles of steel pipe
lines carrying water. natural gas, and oil.

While it requires reasonable care in application,
once properly applied, it 1s universally recognized as
providing effective, economical and long-life pro-
tection.

A spun application of coal-tar enamel provides the
interior of the steel pipe with a lining which is the
smoothest waterproof surface currently available. The
lining of coal-tar enamel has a thickness of approxi-
mately 3/32 inch. Consequently, there is practically
no encroachment on the internal diameter of the pipe.
Because of these attributes, steel pipe with a spun
coal-tar enamel lining has the highest flow capacity
of any type of water pipe.
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Part of a 10 mile 30" steel water pipe line near Tamaqua, Pa.,
The first project to use spun coal tar enamel lining, installed in
1931. A recent check shows no reduction of high flow capacily,
*'C" equals approximately 145, and no deterioration of coating.




SPECIFICATIONS

When designing your steel pipe line refer to the fol-
lowing American Water Works Association Speci-
fications.*

C201—Standard Specifications for Electric Fusion
Welded Steel Pipe of sizes 30 inches and over.

€202—Standard Specifications for Steel Water Pipe
of sizes up to but not including 30 inches.

€203 —Standard Specifications for Coal-Tar Enamel
Protective Coatings for Steel Water Pipe sizes
30 inches and over.

€204 —Standard Specifications for Coal-Tar Enamel
Protective Coatings sizes up to 30 inches.

€206 —Standard Specifications for Field Welding of
Steel Water Pipe Joints.

C207 —Tentative Standard Specifications for Steel
Pipe Flanges.

€208 —Standard Dimensions of Steel Water Pipe
Fittings.

When requesting bids or placing orders the above
specifications should be supplemented with the fol-
lowing details:

(1) Nominal inside or outside diameter of pipe.
(2) Thickness of steel plate material.

(3) Grade of steel plate material.

(4) Laying length of pipe sections.

(5) Working water pressure for each diameter and
plate thickness of pipe.

(6) Type of field joints desired.

(7) Alignment and profile of water line.
(8) Type of protective coating and lining.
(9) Destination.

*AW.W.A. Specifications may be obtained from the
American Water Works Association

521 Fifth Avenue
New York 17, New York
or any steel pipe manufacturer.
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'STEEL PIPE MEETS THESE
7 ESSENTIAL REQUIREMENTS
FOR A WATER PIPE LINE

Outstanding strength

Extreme durability and long life

Economy of installation and maintenance
High carrying capacity
Ductility and adaptability

Great reliability and resiliency

NOUAWN .

“Bottle-tight” joints.
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